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Single Correct Type

2 2

Q. 1 There are exactly two points on the ellipse x—2+%=1 whose distance from the
a

centre of the ellipse are greatest and equal to ,/a +22b . Eccentricity of this

ellipse is equal to

3 1 1 2

A) — B) = C) = D =

(A) = ()\/5 ( )\5 (D) 3
(codeV3TIPAQY)

Q.2 Length of the latus rectum of the parabola 25[(x—2)2+(y—3)2}=(3x—4y+7)2 is :

(A) 4 (B) 2 (C) 1/5 (D) 2/5
(codeV3T1PAQY7)

Q. 3 If the eccentricity of the hyperbola »* - y?sec’ @ =5 is /3 times the eccentricity of the
ellipse x’sec’ o+ y* =25, then a value of « is
(codeV3T2PAQT)
(A) z/6 (B) z/3 (C) =12 (D) z/4
Q.4 Each member of the family of parabolas y=ax’+2x+3 has a maximum or a
minimum point depending upon the value of a. The equation to the locus of the
maxima or minima for all possible values of ‘a’ is

(codeV3T2PAQA4)
(A) a straight line with slope 1 and y intercept 3.
(B) a straight line with slope 2 and y intercept 2.

(C) a straight line with slope 1 and x intercept 3. (D) acircle
Q.5 The acute angle at which the line y=3x-1 intersects the circle (x—2)’ +y*=5 is
(A)30° (B) 45° (C) 60° (D) 75°
(codeV3T2PAQS)

Q.6 Let ABC be a triangle with ABAcz%” and AB=x such that (AB)(AC)=1.If x varies

then the longest possible length of the angle bisector AD equals

(codeV3T2PAQY7)
(A) 1/3 (B) 1/2 (C) 2/3 (D) 3/2
Q.7 If x¥*+y*=c’(c#0) then the least value of x*+y" is equal to
(codeV3T2PAQS)
4 4 4
A) & B) & 3c D)
(A 5 ®) 5 (€)= (D) c
Q.8 The area enclosed by the parabola y*=12x and its latus rectum is
(codeV3T3PAQIT)
(A) 36 (B) 24 (C) 18 (D) 12
Q.9 Three distinct point P(3u’,24°); Q(3v*,2v*) and R(3w’,2w’) are colinear then
(codeV3T3PAQY)

A w+vw+wu=0 B) w+w+wu=3 (C) uw+w+wu=2 (D) ww+vw+wu=1

Q. 10 At the end points A, B of the fixed segment of length L, line are drawn meeting in
C and making angles 8 and 26 respectively with the given segment. Let D be the
foot of the altitude CD and let x represents the length of AD. The value of x as @
tends to zero i.e. lim x equals (codeV3T4PAQ3)

L 2L 3L L
() £ B) % () 3 o)
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Q. 11 Number of positive integral values of ‘a’ for which the curve y=a" intersects the
line y=xis
(A) O (B) 1 (C) 2 (D)More than 2
(codeV3T4PAQY)
Q. 12 The area enclosed by the curve y=+x & x=—/y, the circle x*+y*=2 above

the x-axis, is
T 3 T
(A) 2 B) = (Cx (s

(codeV3T4PAQ9)
Q. 13 From the point (-1,2) tangent line are drawn to the parabola y*>=4x. The

area of the triangle formed by the chord of contact and the tangents is
(codeV3T5PAQIT)
(A) 442 (B) 4 (C) 8 (D) 82

Q. 14 The equation to the locus of the middle point of the portion of the tangent to
2 2

the ellipse f—6+%=1 included between the co-ordinate axes is the curve :

(codeV3T5PAQ2)
(A) 9x* +16y° =4x*y* (B) 16x*>+9y* =4x’y*> (C) 3x*>+4y’> =4x’y* (D) 9x*>+16y* =x’y’

2 2
Q. 15 Let P be a variable point on the ellipse —+2-=1(a>b) with foci & E,. If A'is
a~ b

the area of the triangle PEE,, then the maximum value of A is

(codeV3T5PAQA4)
(A) ava®-b’ (B) bya*-b? (C) 2bva®-b’ (D) ab
Q. 16 All points on the curve y? =4a(x+asin§) at which the tangent tis parallel to x-
a
axis lie on
(A) acircle (B) aparabola (C) an ellipse (D) a line

(codeV3T5PAQS)
Q. 17 The number of possible tangents which can be drawn to the curve
4x*> -9y* =36, which are perpendicular to the straight line 5x+2y-10=0 is :
(codeV3T5PAQ6)
(A) zero (B) 1 (C) 2 (D) 4
Q.18 Let 5=(3,4) and s'=(9, 12) be two foci of an ellipse. If the coordinates of the foot of the

perpendicular form focus S to a tangent of the ellipse is (1,—4) then the eccentricity of

the ellipse is
5 4 5 7
A= B (€2 )
(codeV3T5PAQS)

Q. 19 The straight line joining any point P on the parabola y*=4ax 1o the vertex and

perpendicular from the focus to the tangent at P, intersect at R, then the equation of
thelocusof Ris  (codeV3T5PAQY)
(A) x> +2y*—ax=0 (B) 2x>+y*-2ax=0 (C) 2x>+y*—ay=0 (D) 2x*+y’-2ay=0
Q. 20 The area of the quadrilateral with its vertices at the foci of the conics
9x* —16y* —18x +32y—-23=0 and 25x* +9y* —50x —18y +33=0, is
(codeV3T5PAQI0)
(A) 5/6 (B) 8/9 (C) 5/3 (D) 16/9
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Q. 21 Locus of the feet of the perpendiculars drawn from either foci on a variable
tangent to the hyperbola 16y -9x* =1 is

(codeV3T5PAQIT2)
(A) x*>+y*=9 (B) x*+y*=1/9 (C) x> +y*=7/144 (D)
x*+y>=1/16
Q.22 A line passing through the point (21, 30) and normal to the curve =2Jx can have

the slope equal to
(A) 2 (B) 3 (C) -2 (D) -5
(codeV3T5PAQI13)

Q. 23 The magnitude of the gradient of the tangent at an extremity of latera recta of
2 2

the hyperbola X—2—§:1 is equal to (where e is the eccentricity of the hyperbola)
a

(codeV3T5PAQ1T4)
(A) be (B) e (C) ab (D) ae

Q.24 If s, s' are the length of the perpendicular on a tangent from the foci a, a’ are
those from the vertices, ¢ is that from the centfre and e is the eccentricity of the

2 2 1 2
. X S§ —=C
ellipse, =+ =1, then ==
a- b aa'-c

(A) e (B) 1/e (C) 1/e2 (D) e2
(codeV3T5PAQIY5)
Q.25TP & TQ are tangents to the parabola, y*=4ax at P & Q. If the chord PQ

passes through the fixed point (-a, b) then the locus of Tis :

(codeV3T5PAQIT )
(A) ay=2b(x-b) (B) bx=2a(y-a) (C) by=2a(x—a) (D) ax=2b(y-b)

2 2

Q. 26 Eccentricity of the hyperbola conjugate to the hyperbola XT—y—=1 is

12
(codeV3T5PAQI17)

2 4
(A) 7 (B) 2 (C) 3 (D) 5

Q. 27 Consider the system of equatioins (4-p*)x+2y=0 and 2x+(7-p’)y=0. If the
system has the solution other than x=y=0 then the ratio x:y can be

(codeV3T6PAQS)
(for only this que. More than one Ans. May correct.)
(A)=1/2 (B) 1/2 (C) 2 (D) -2

Q. 28 An equilateral friangle has side length 8. The area of the region containing all
points outside the friangle but not more than 3 units from a point on the
triangle is : (codeV3T8PAQIT)

(A) 9(8+1) (B) 8(9+m) (C) 9(8%) (D) 8(9%)

Q. 29 An object moves 8 cm in a straight line from A to B, turns at an angle a,
measured in radians chosen at random from the interval (0, z) and moves 5

cm in a straight line to C. The probability that AC<7 s :
(codeV3T8PAQSI)

1 1 1 1
(A) < B) 5 ©) 3 D) 3
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Comprehesion Type
# 1 Paragraph for Q. 1to Q.3
Consider aline L:2x+y=1 and the points A(1, 3/2) and B(4, 5). P is a point on the line L.

Q.1 The abscissa of the point P for which the area of the ArAB is unity (Given P does not
lie on the y-axis) is

(codeV3T2PAQ9)
4 6 8
A) — B) — C) — D) N
(A o B) ©) 75 (D) None
Q.2 Acircle passes through A and B and has its centre on the x-axis. The x-coordinate of the centre is
(A) % B) 123 (C)7 (D) None (codeV3T2PAQ10)

Q.3 1If C is some point on L then the minimum distance (AC+BC) is
(codeV3T2PAQITT)

(A)7 ® () V8t o) Y

# 2 Paragraph for Q.4 to Q. 6
Consider the lines represented parametrically as

L: x=1-21; y=t z=—1+t
L: x=4+x y=5+4s; z=-2-3¢ Find

Q. 4 acute angle between the line L, and L,, is (codeV3T3PAQ14)
(A) cos™ (é} (B) cos™ (ﬁj (C) cos™ (%} (D) cos™ (ﬁj

Q.5 equation of a plane P containing the line L, and parallel to the line L, ,is (codeV3T3PAQ1Y5)
(A) 5x+y+9z-7=0(B) 2x-3y+4z-15=0(C) 5x—y+9z+3=0 (D) 9x-5y-2z-13=0
Q. 6 distance between the plane P and the line L, is

(codeV3T3PAQI16)
17 3 11 1
(A) 75 (B) Wl (C) N (D) N

# 3 Paragraph for Q.7 to Q. 9
Consider the circles  S,: x> +y’—6y+5=0; S,:x’+y’—12y+35=0
And a variable circle S:x*+y*+2gx+2fy+c=0
Q.7 Number of common tangentsto S, and S, is

(codeV3T5PAQI19)

(A) 1 (B) 2 (C)3 (D) 4
Q. 8 Length of a fransverse common tangentto S, and S, is

(codeV3T5PAQ20)

(A) 6 (B) 2V11 (C) /35 (D) 11v2

Q.9 Ifthe variable circle s =0 with centre C moves in such a way that it is always touching
externally the circles S, =0 and S, =0 then the locus of the centre C of the variable
circle is
(A) a circle (B) a parabola (C) an ellipse (D) a hyperbola

(codeV3T5PAQ21)
# 4 Paragraph for Q. 10 to Q. 12
From the point P(h, k) three normals are drawn to the parabola x*=8y and

m,, m, and m, are the slopes of three normals
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Q. 10 Algebraic sum of the slopes of these three normals is
(codeV3T5PAQ22)

k-4 k-2 2-k
(A) zero (B) o (C) ' (D) S

Q. 11 If two of the three normals are at right angles then the locus of point P is a conic whose
latus rectum is
(A) 1 (B) 2 (C) 3 (D) 4
(codeV3T5PAQ23)
Q.12 If the two normals from P are such that they make complementary angles
with the axis then the locus of point P is a conic then a directrix of conic is
(codeV3T5PAQ24)
(A) 2y-3=0 (B) 2y+3=0 (C) 2y-5=0 (D) 2y+5=0
# 5 Paragraph for Q. 13 to Q. 15
A conic C satisfies the differential equation, (1+y2)dx—xydy=0 and passes

through the point (1,0). An ellipse E which is confocal with C having its

eccentricity equal to /2/3
Q. 13 Length of the latus rectumof the conic C, is

(codeV3T5PAQ25)
(A) 1 (B) 2 (C)3 (D) 4
Q. 14 Equation of the ellipse E is
(codeV3T5PAQ26)
X, ¥ X, ¥ X ¥ LS
(A)3+1 1 (B)l+3 1 (C)4+9 1 (D)9+4 1

Q. 15 Locus of the point of intersection of the perpendicular tangents to the ellipse E, is
(codeV3T5PAQR27)
(A) x> +y* =4 (B) x*+y*=10 (C) x> +y*=8 (D) x*+y*=13
# 6 Paragraph for Q. 16 to Q. 18
Two equal parabola P, and P, have their vertices at v,(0,4) and V,(6,0)

respectively. b and P, are tangent to each other and have vertical axes of
symmetry.
Q. 16 The sum of the abscissa and ordinate of their point of contact is
(codeV3T5PAQ28)

(A) 4 (B) 5 (C) 6 (D)7
Q. 17 Length of latus rectus is
(codeV3T5PAQ29)
(A) 6 (B) 5 (C) 92/2 (D) 4
Q. 18 Area of the region enclosed by P, P, and the x-axis is
(codeV3T5PAQ30)
(A) 1 (B) 4-22 (C) 3-+2 (D) 4(3-2V2)

# 7 Paragraph for Q. 19 to Q. 21
Four A, B, C and D in order lie on the parabola y=ax’+bx+c and the coordinates

of A, Band D are (-2, 3);(-1,1) and (2, 7) respectively.
Q. 19 (a+b+c) has the value equal to

(codeV3T8PAQ14)
(A) 1 (B) 2 (C)3 (D) 4
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Q. 20 If roots of the equation ax*+bx+c=0 and o are B then the equation whose
roots are o and B*” is
(codeV3T8PAQIY5)
(A) x> -x+1=0 (B) x*+x+1=0 (C) x*+2x+3=0 (D) x*-2x+3=0
Q. 21 If the area of the quadrilateral ABCD is greatest, then the sum of the abscissa

and ordinate of the point C is
(codeV3T8PAQIT6)

9 7 5 11
(A) 5 8) 5 (€ < D)
# 8 Paragraph for Q. 22 to Q. 24
Consider a line pair ax’+3xy—-2y’-5x+5y+c=0 representing perpendicular
lines intersecting each other at C and forming a triangle ABC with the x-axis.
Q. 221f x, and x, are intercepts on the x-axis and y, and y, are the intercepts on
the y-axis the sum (x,+x, +y, +y,) is equal to
(codeV3T8PAQI17)
(A) 6 (B) 5 (C) 4 (D) 3
Q. 23 Distance between the orthocenter and circumcentre of the triangle ABC s
(codeV3T8PAQI18)
(A) 2 (B) 3 (C)7/4 (D) 9/4
Q. 24 If the circle x*+y*-4y+k =0 is orthogonal with the circumcircle of the triangle ABC
then 'k’ equals
(A) 1/2 (B) 1 (C) 2 (D) 3/2
(codeV3T8PAQI19)
# 9 Paragraph for Q. 25 to Q. 27
Tangent is drawn at the point (x,, y;) onthe curve y=f(x), which infersects the x-axis

af (x,,, 0). Now again a tangent is drawn at (x,,, y,,,) on the curve which intersects
the x-axis af (x,,,, 0) and the prcessisreputed in timesie., 1=1,2,3,............... n.

Q. 25 If x,, x,,%5,....x, form an arithmetic progression with
common difference equal to log,e and curve passes through (0,2), the
equation of the curve is (codeV3T9PAQI12)

(A) y=2e (B) y=2¢™ (C) y=2™ (D) y=2""

Q. 26 If X,, X5, Xgpeeeeens x, form a geometric progression with common ratio equal to 2
and the curve passes though(1, 2), then the curve is
(codeV3T9PAQI13)

(A) a parabola (B) an ellipse
(C) arectangular hyperbola (D) hyperbola which is not rectangular
Q. 27 The radius of the circle touching the curve obtained in question no. -26 af
(1, 2) and passing through the point (1, 0) is
(codeV3T9PAQ1T4)
(A) 5 (B) V4 (C) V3 (D) V13
# 10 Paragraph for Q. 28 to Q. 30

2
Consider the two quadratic polynomials C:y:XT—aX+a2+a—2 and

a

2
X
Ciy=2-X
YTy
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Q.28 If the origin lies between the zeroes of the polynomial C, then the number of
integral value(s) of ‘a’is

(A) 1 (B) 2 (C) 3 (D) more than 3

(codeV3TI0PAQY)
Q. 29 If ‘a’ varies then the equation of the locus of the vertex of C,, is
(codeV3TI0PAQI0)

(A) x—2y-4=0 (B) 2x-y—-4=0 (C) x-2y+4=0 (D) 2x+y-4=0
Q.30 For a=3, if the lines y=mx+c, and y=m,x+c, are common tangents to the

graph of C, and C then the value of (m,+m,) is equal to

(codeV3TI0OPAQI11)
(A) -6 (B) -3 (C) 1/2 (D) none
# 11 Paragraph for Q. 31 to Q. 33
Two fixed points A and B are 4 units apart, and are on the same side of a
moving line L. If perpendicular distances of A and B say Piand P2 from the line
L are such that P, +3P, =k, k being a constant, then the line L always touched

a fixed circle C.
Q. 31 The centre of the circle C lies on

(codeV3TI0PAQI12)
(A) line segment joining AB (B) perpendicular bisector of AB
(C) one of AorB (D) nothing definite can be said

Q. 32If k=4 then the radius of the circle is
(codeV3TI0PAQI13)
(A) 1 (B) 2 (C) 4 (D) 8
Q. 331f A and B are (-2, 0),(2,0)respectively, then the centre of the circle C is

(A) (0,1) (B) (1,0) (C) (3/2,0) (D) can notbe found

(codeV3T1I0PAQ14)
Assertion & Reason Type

In this section each que. contains STATEMENT-1 (Assertion) & STATEMENT-2(Reason).
Each question has 4 choices (A), (B), (C) and (D), out of which only one is correct.
Bubble (A) STATEMENT-1 is true, STATEMENT-2 is True; STATEMENT-2 is a
correct explanation for STATEMENT-1.
Bubble (B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a
correct explanation for STATEMENT-1.
Bubble (C) STATEMENT-1 is True, STATEMENT-2 is False.
Bubble (D) STATEMENT-1 is False, STATEMENT-2 is True.

Q.1 Consider an expression f(h,k)=r"+3k>-2hk where h and k are non zero real

numbers.
Statement-1: s(nk) is always positivev non zero and real h and k.

(codeV3TIPAQITY)
Statement-2 : A quadratic expression ax’ +bx+c is always positive if 'a'>0 and
b* —4ac <0.

Q. 2 Let C be a circle with centre ‘O’ and HK is the chord of contact of pair of the tangents
from point A. OA intersects the circle C at P and Q and B is the midpoint of HK, then
Statement-1: AB is the harmonic mean of AP and AQ.

(codeV3T3PAQS)
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Statement-2 : AK is the Geometric mean of AB & AO and OA is the arithmetic mean
of AP and AQ.
Q.3 Statement-1: The cuves y*=x and x* =y are not orthogonal.
Statement-2 : The angle of intersection between then at their point of intersection
other than origin is tan™'(1).
(codeV3T4PAQI13)
Q.4 Consider the curve C:y*=3+2x—x’
Statement-1 : The tangent to C at its point P(3,0) and af its point Q(-1,0) is

parallel to y-axis.
Statement -2 : At the point P(3,0) and Q(-L0) Y e

dx
(codeV3T8PAQI0)
Q.5 Consider a friangle whose vertices are A(-2, 1), B(1, 3) and C(3x, 2x—3)where xis a

real number.

Statement-1 . The area of the friangle ABC is independent of x
(codeV3TI0PAQ17)

Statement - 2 : The vertex C of the triangle ABC always moves on a line parallel to

the base AB.

More than One Correct Type
Q.1 Suppose f(x, y)=0 is circle such that the equation f(x, 0)=0 has coincident root

equal to 1, and the equation £(0, y)=0 also has coincident rootfs equal to 1. Also,
¢(x, y)=0 is a circle centred af (0,-1) and tfangent to the circle f(x, y)=0. The

possible radii of the circle is (codeV3TIPA19)
(A) 4sin15° (B) 2cos15° (C) 4sin18° (D) 4cos36°

Q. 2 Equation of a straight line on the complex plane passing through a point P denoting
the complex number « and perpendicular to the vector OP where ‘O’ in the origin

can be written as (codeV3T3PAQ22)
(A) zm(z‘“j:o (B) Re(z‘“j:o (C) Re(@ 2)=0 (D) G+ ai-2laf =0
(94 o
Match Matrix Type
Q.1 Considertheconic ¢,: x-3y+2x+3=0 C,: 4x+y’—16x+6y+21=0
C,: X —4y’—-2x-32y-127=0 Column-ll (codeV3T2PBQ1)
Column-I (P) 4
(A) Length of the latus rectum of ¢, Q) 3.
(B) Length of the latus rectum of ¢, (R) 2.
(C) Length of the latus rectum of ¢, (S) 1.

SOLUTION (COLLECTION #2)
Single Correct Type
Q1 C [Sol. The given distance is clearly the length of semi major axis

2 2
Thus, ,Ia +22b —a = =2 = 2&2(1—62)2212 = ERIN e:i2
2

Q.2 D [Hint: Note that focus is (2, 3) and directrix is 3x —4y+7 =0 and distance from S to

directrix is half the latus rectum]

2 2 2 )
Q3 D [Sol —-—2 :1e12:1+b_2:1+5cossoc

=1+cos’a:

5cos’ o
lllly eccentricity of the ellipse
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x* y’ ) 25cos’ o 5
— = +Z =1 s el =1-—""""=sin"o ; ut e, =3 e, = e =3¢’
2500870, 25 : 25 Pt & 2= BT

= l+cos’a=3sin00 = 2 =4sin*a = sinoczﬁ ]

Q4 A [Hint  Maxima/minima occurs at =(_l, 3-1] f(x)=ax’+bx+c has a maxima or minima if
a a

b
X=——
2a

1 1 e .
h=—— and k=3——; eliminating ‘a’ we get = k=3+x Locusis y=x+3 = (A)]
a a

Q.5 B [Sol.  Solving y=(3x-1) and (x-2)" +y> =5
(x=2)+(3x-1)"=5=  10x*-10x=0 = x=0or -1
ie.  (0,-1) and (-1, —4)

2bc A bx

.6 B Sol. AD=y= cos— = asc=x
Q [ Y= 530" 7 Thax ) A
c=x /600 b
but bx=1= b=l y= X 2:;1 y
X Hx it B D o

X

1 . . . A
Y. = — since minimum value of the denominatoris 2 if x >0 = (B)]

Q.7 B [Sol. put x=ccosO; y=csin9
E=x"+y* :c“(sin“6+cos4 G) = 04(1— 2sin” cos’ G)

4

=c* {1 —%sinz 29} =E_ = % when sin>20 =1]

y
Q.8 B  [Sol %(12.3):24 Ans.
3u2 2u3 1 A S(3,0) X ]
Q.9 A [Sol. [3v? 2v* 1/=0

3w? 2w? 1

R,=R,-R, and R, =R, -R,

' —=v: u’=v? 0 u+v v +vi+vu 0
= vi—w? vi-w’ 0=0 = v+w vi+wi+vw 0[=0
w2 w’ 1 w2 w’ 1
R, —-R,-R,
2 2

u-w (0 -w’)+v(u-w) 0 1 utwiv 0
= V+w v+ w4+ vw 0=0 = v+w vi+wi+vw 0[=0

w2 w? 1 w2 w? 1
= (v2+w2+vw)—(v+w)[(v+w)+u]:O

2

=  vVHwt+vw=(v+w) +u(v+w) = u+vw+wu=0 Ans.]
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Q.10 B [Sol. CD=h;tan0 = E; tan 20 =

X L-x c
Now xtan®=(L—x)tan26 = x(tan®+ tan26)=Ltan 26
o 20 tan 20 h
Xx=|——— |L = x= 26 L
tan 0 + tan 20 etane Hp tan 20 0 26
0 * 20 A x DLx B
" T ¥
lim x :2—L Ans. ]
6—0 3 >
Q.11 B [Sol. for 0 <a<1 the line =a¥, ae(0, 1)
Always cuts y =a" 70 X v
for a>1say a=e consider f(x)=e"—x — |

f'(x)=e*"—1 = x f'(x)>0forx >0 and f'(x) <0 forx <0
f(x) is increasing (T) for x>0

and decreasing (i) for x<0= y=e" always lies above y=x i.e. \/

e* —x 21 for a >1 Hence never cuts =a=(0,1]= (B) ]

Q.12 D [Hint. A= j[ 2—x%—x de+j[m—\/_}dx_—

note that the area is equal to the sector AOB with central angle x=1ly
900 A('lyl)

= V4 (the area of the circle)

: T T
required area T 375 Ans.

(y —4ax )3/2 _(4+4

2a
Q.14 A Q.15 B Q.16 B

Q.17 A [Hint. y=—(5/2)x+5 > m=2/5= a’m’—b*=9.4/25-4=(36-100)/25<0
Note that the slope of the tangent (2/5) is less than the slope of the asymptote which is 2/3 which is not possible]

)3/2

Q.13 D [Sol. A= =8J2  Ans.]

Q. 18 A [Sol. SS'=2ae, where a and e are length of semi-major axis and eccentricity
respectively
\/(9 ~3)"+(12-4)" =22e = .~ ae=5 = .. centre is mid-point of SS’

Centre =(6, 8), Let the equation of auxiliary circle be (x—6)" =(y—8)" =

We know that the foot of the perpendicular from the focus on any tangent lies on the
auxiliary circle

(1, —4) lies on auxiliary circle = i.e.  (1-6)’+(—4-8)'=a> = a=13
ae=5 = e=5/13 Ans.]

Q.19 B [Sol. T:ty=x+at’ (1) ,
. . N P(at ,2at)
Line perpendicular to (1) through (a, 0) 7
tx+y=ta ...(2) NNED)
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equation of OP:y—%x:O ....(3)

from (2)& (3) eliminating t we get locus]
Q20 B [Sol. 1" is a hyperbola
9(x—1)"=16(y—1)° =16 with e=5/4
and 2" is an ellipse = 25(x—1)"+9(y—1)" =1 with e =4/5

With x—-1=X and y—1=Y area :ldld2 :l&i:§
2 2315 9 F, X
Note that e;e,, =1] 3/3,0)
2 2
M X A
.21 D Sol. - =
Q [ 1/16 1/9

Locus will be the auxiliary circle x*+y*>=1/16
Q.22 D [Sol. The point with slope 2 and 3 are normal at (4, —4); (9, —6) where there is no

curve, point of normal (amz, — 2am)]

XX, yy, xae y.b’ ex y
.23 B Sol. T:.—L-2ZL. - =1 or ——Z=1 or
Q [ a> b> a’ ab’ a a
ex—y=a = m=¢ Ans.]
Q.24 D [Sol. Let the equation of tangent by y =mx ++/a’m” +b’ @5
Foci = (tae, 0), vertices =(=a, 0), C=(0, 0) Q
S:|mae+\/a2m2+b2| S,:|—mae+\/a2m2+b2| P
‘ Ji+m’ " ‘ Ji+m? ‘ (—a,?
E
a:|ma+\/a2m2+b2| a,:|—ma+\/a2m2+b2|
e e e N
m’a’e’
[L2.2 1.2 2
_pam +br > 02 = 1+2mzz =¢’ Ans.]
V1+m? aa'-c m-a
1+m’
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Q.25 C [Hint. Chord of contact of (h, k) = ky =2a(x+h). It passes through (—a, b)
= bk =2a(—a+h) =Locus is by =2a(x—a) ]
2
Q.26 A [Sol ef=1+b—2=1+2=4 = e =2 ; now iz+i2:1
a 4 e, €
1 13 . 4 2
g: —Z:Z :>ez=§ j ez=$]

Q.27 B,D [Sol. for non tribial solution
(4-p7)(7-p*)-4=0
p*—11p*+24=0 = p*=3or p*=8

if p? =3, x+2y=0 = =-2 = (D)
y
. ) x 1
if p’=8, —4x+2y=0 = =3 = (B)]
y
1, 3 .2n
Q.28 [A] [Sol Area:3.(8.3)+3.5r9 :>72+§.9.?
=72491 =9(8+n)
Q.29 [C] [Sol. If AC=7, then
8 +5 -7 64+25-49
cosQL = =
2.8.5 2.40
Hence cosoczﬂ:l = o =60°
240 2
Now, AC<7 = ae(0,60°)
60 1
Hence p=—=—- = C
P7180 3 €l
Comprehesion Type y
Q1 C Q2 A f s
Q.3 D [Sol Let P(x,1-2x) i
x 1-2x 1 T  (5/2,13/4)
Hence |[1 3/2 1j|=2
4 5 1 | (1,372
(1) [4-19x|=4 .. x = 0(rejected) \.
9 A'(-1,172) <« D k
19x-4=4 =  x=— Ans. H—— — X
19 Q
2 Midpoi fAB'M513'
) 1dpoint o 18 > ) L2x4y=1

m,, = % Equation of perpendicular bisector

13 6 5 5 91 151
y——=—=|x—-=|puty=0 = .. X=—+—=— Ans.
4 7 2 2 24 24

(3)  Image of A in the line L is A'(-1,1/2)
, , 81 /181
now AC+BC=A'C+BC=A'B= 25+X=T Ans.]
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x=1_ y-0_ z+1  x-4 y-5 z+2
Q.4 C Q.5 A Q.6 C [Sol. Ll._z— i ;L, ¢ I
() V,=—=2i+j+k; V,=i+4j-k
244-1 1 L1
cosezlx/g.\/ﬁiz&/§ =  B=cos (ﬁj = (0)
(i1)  Equation of the plane containing the line L, is
A(X—4)+B(y—5)+C(z+2)=0 ..(1)
Where A+4B-C=0 since (1) is parallel to L,
A B _C
441 2-1 1+8
Hence equation of plane P = 5(x—4)+y-5+9(z+2)=0= 5x+y+9z-7=0 (A)
_[5+0-9-7] 11
T 2541481 V107

hence -2A+B+C=0 = .. A=5k; B=k; C=9k

(iii)  distance between P and L, is d Ans.]

Q.7 D Q.8 A
Q.9 D [Sol. (i) 1r,=2;r,=1,C =(0,3);C,=(6,0);CC, = 35
clearly the circle with centre C, and C, are separated @
CC, =r+r, = CC,=r+1, = CC, -CC, =1, —1, = constant]
Q. 10 B Q11 B
Q.12 A [Sol. Equation of normal in terms of slope is
m’x=(4—y)m*+2=0 point P(h, k) satisfies this equation

ml
m’h+(4-k)m’> +2=0 4m
(4=%) S~ (1)
m3
. . k-4
(1) .. algebraic sum of slopes is m, +m, +m, = S Ans.

(2)  If two normals are perpendicular then mm, =-1 and mym,m, = 2

substituting m, :% in (1) we get

8 4(4-K)

. . +2=0 = 4+2(4-k)+h*=0= x*+2(y—12) .. latusrectum= 2 Ans.

N

(3)  If the slopes are complementary then mm, =1 = m, = Y

using m, :—% in (1) we get

y=a
8 4 2 2
_F+(4_k)ﬁ+2:0 =  —4+2(4-k)+h’=0 = h"+4-2k=0
x’=2(y-2) = x*=2Y let Y=y-2 = a=1/2
directrix isY:—% or y—2:—% = .. 2y—=3=0 Ans. ]
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Q.13 B Q.14 A Q.15 A .
dx _ _ydy
Sol. (1+y”)dx =xyd 2Inx=In({l+y")+C
S (1 )ox =xsdy [ 2 35 2 min(1s ) )ﬁ%
iven x=Ly=0 = C=0 hence uation of C - t X
g y eq 5 2.0) 20
x* —y” =1 which s rectangular hyperbola with eccentricity e =
(1) length of the latus rectum of rectangular hyperbola = 2a = 2 (i1)
Now for ellipse,
ae =2 = ae’=2 = a22on = a’=3

2 2
and b’> =a’ (1 —ez) = 3(1 —%j =1. Hence equation of ellipse is X?+YT =1 Ans.

(i)  Locus of the point of intersection of the perpendicular tangents is the director circle of the
ellipse equation is x* +y* =4. ]

Q.16 B Q.17 C

Q18 D [Sol. The parabolas will have their concavities in opposite direction otherwise they
can not touch
Let P:x’=-A(y-4) ..Q) (A>0) Y4
2 Directrix:
and P, :(x-6) =Ly .2 \ y=23/8
Solving the two equation Vi, y
x> = _7{—)( —4] = x’ = —(x —6)2 +4\ c _ b (6’9/8)‘
A / 5 T V60
X +(x=6) —4L=0=2x>~12x +36— 4L =0 7 Dt
b’ —4dac=0; 144=4.2(36—41) = 18=(36—-41)
=S4A=18= A :% Hence the parabola are
x’ :—%(y—4); (x—6)° :%y:>Latus rectum:% Ans (ii)
. dy
again, — must be same for both
X P(x;. y1)
2x = —Kd—y = ﬂ} = —&(where A= 2)
dx dx |, A 2
2(x,—6
and 2(x—6)= dy = d_y} _20=9) (where A =2)
dx dx |, A 2

2(x,—6)=-2x, = 4x, =12 = x,=3

when x =3 then y, =2 .. point of contact = (3, 2) =  sum=35 Ans. (i)
(iii) Mehtod - 1
A jz( 6) dx =2 (o) [ 2 [0-(-3)'|=2 (A, =ArPCV)
=|=(x- X==. =—|0-(-3) |= = Ar.
Y 9 3 | 27 :
32 2 32

A= []4- X gx = dx. 2 x° } 1222 5472 (12—3.27) (A, = Ar. PCQ)

’ 9 27 27 27
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=(12v2-42) - (12-2) =122 - 442 -10=82-10
82 — 10]_12 842 =4(3-22) Ans. i)

) 82
Method 2jﬂ —izy _[T 4—yﬂdy ‘y

(12-3243) - (0)+ 2 (23 8] 7
-

12-4)+(4-82) =12-82 = 4(3-2v2) Ans. (iii)]
Q.19 [C] Q.20 [B] Q.21 [A] [Sol. (1)
a=h=g=l y:x2+x+1:0<:2:> (C)
(2) (XZOOQ — w2009 — W2 = BZOO9 — W4()18 =w
hence equation is xz—(w+w2)x+1:0 xX*+x+1 = (B) ]

Q.22 [B] Q.23 [C] Q.24 [D] [Sol. (1) Asline are perpendicular
a—-2=0 = a=2 (coefficient of x*+ coefficient of y*> =0)

using A=0 =  c=-3(D=abc+2fgh—af’ —bg’—ch®)
hence the two lines are x+2y—=3=0 and 2x—-y+1=0

required area =2 —

98]

x—intercepts y,=3; X,=—1/2 _
y—int ercepts Yi=3/2? yi:l ] — Xl + X2 + YI + YZ - 5 Ans.
5 1) 49 (25-4) 49 y
2 CM) =|2—— | +==| 22| + 2
()()[45j 25(20)25 .
_ 441 49 441+784 1225 49 7
—+— =— = CM=-—
400 25 400 400 16 4
3) Clrcu;ncu"cle of ABC 12,0/& + M(5/4,0) (3,0) L3
(x+§j(x—3)+y2=0 = (2x+1)(x=3)+2y*=0
2 2 ) , 5 3
= 2(x’+y*)-5x-3=0 = x’+y _EX_EZO e
Given x4y’ —4y+k =0 which is orthogonal to (1) using the condition of orthogonality
we get, 0+0=k—% = k:% Ans.]
Q.25 D Q.26 C Q.27 A
[Sol. Equation of tangentto y=f(x) at (x;,y,) Y-y, =m(X~x,)
(1 put Y=0, X=x, —L—xlﬂznim—xi:—L
m m
(i) d= Y = m= —%(xiyi lies on the curve, d is the common difference of
m
Ap) Y Y —yIn2 = jﬂ=—1n2jdx — Iny=-xIn2+C
dx log2 e y

Curve passing through (0,2) =  C=In2
Iny=(1-x).In2=In2"™ = y=2"" Ans.

THE “BOND” | | Phy. by Chitranjan|| | |Chem. by Pavan Gubrele | | | | Maths by Suhaag Kariya| |



Teko Classes ITJEE/AIEEE Maths by SUHAAG SIR, Bhopal, Ph (0755) 32 00 000 www.tekoclasses.com page | 56

(i)  againif X, X, Xy, ceenene ,x, in G.P.
Divide equation (1) by x, = ~i#—1=—Yi
i mx,
r—l1=--_ (x,y, lies on curve, r is the common ratio of G.P.)
mx
2-1=—-L = m=-2Y = y__y = Cl—y+d—X:0
mx X dx X y X

In xy=Inc = Xy =c as curve passes through (1,2) = c=2
xy =2 which is a rectangle hyperbola Ans.

(iii)  Equation of tangent at (1, 2) on xy =2, y
Zidoo i dooo oxty=4 (D) P(1,2)
X Y 12
circle touching (1) at (1, 2) is
(x=1) +(y=2) +A(2x+y-4)=0  ....(2) x

it passé through (1,0) =  4+A(2-4)=0 = A=2
X*+y =2x—4y+5+4x+2y-8=0 =  x’+y’ +2x-2y-3=0
r’=1+1+3=5 = r=+5 Ans.]

2

Q.28 B Q.29 A Q.30 B [Sol. y:f(x):%—ax+a2+a—2

(1)  for zeroes to be on either side of origin

f(0)<0

a’+a-2<0= (a+2)(a-1)<0 = -2<a<l = 2integersi.e. {-1,0} = (B)
(2)  Vertex of C, is (2a, a—2)

Hence h=2a and k=a-2 ¥ .
h=2(k+2) Locus x=2y+4 = x-2y—4=0 Ans. \ o /O
v X
2
(3) Let y=mx+c isacommon tangentto y= XT —3x+10 !
....(10) (for a=3)
2
and y=2—XT ...... 2) where m=m, or m, and c=c¢, orc,
x’ x’
solving y =mx =c with (1) mX+C:T_3X+1O or T—(m+3)x+10—c=0
D=0 gives = (m+3)'=10-¢c = c=10—(m+3)’ ...3)
x’ x’
1118% mx+c:2—7 = T+mx+c—2=0 = D=0 gives
m’=c-2 = c¢=2+m’ ... (4)
From (3) and (4) L\ y
10-(m+3)"=2+m’= 2m>+6m+1=0
= m1+m2:—g:—3 Ans | P O
GA' + t lB(4,0) %X
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Q.31 A Q.32 A Q. 33 B [Sol.
(1) Let A=(0,0) and B=(4, 0)
And the line be ax + by =1

1 . | da-1 _
P1=W, pz—ﬁ = p,+3p, =k
0 [

=k
‘\/a2+b2‘+ ‘\/a2+b2‘

now (0, 0) and (4, 0) must give the same sign i.e. —ve with the line L(4a—1<0)

L 3(1=4a) 4(1-3a)| 3a-1 ] k
Ja?+b?  Wa?+b? Ja’+b? Jar+bp*| 4

hence centre of the fixed circle is (3, 0) which lies on the line segment
AB = (A)
2 Ifk=4 = r=1 Ans.

3) P = —2a-1| P, = 2a—1
: Va’+b? ’ ’ Val+b?
hence with the same argument, 2a—-1<0
and -2a-1<0 .. p, +3p, =k
1+2a _|_3(1—221):k:> 4(1-a) —x axtby=]
Jal+b®  Jar+b? Var+b? \
-1
M:E hence centeris (1, 0)  Ans.] (1,0) \
Jal+bp? 4 /
e
Assertion & Reason Type
(AK) AB
.1 A .2 A Sol. ——== 0=—-
Q Q [So ( A) cos AK

= (AK)2 =(AB)(OA)=(AP)(AQ) [AK” = AP.AQ using power of point A]

AP +AQ
2

Also OA = [AQ-AO =r=AO-AP = 2A0 = AQ +QP]

= (AP)(AQ)=AB(MJ = AB——Z(AP)(AQ)

~ (AP+AQ) I
Q.3 C [Hint. angle of intersection is tan™' (%}] Q.4 [A] [Sol. Cisa

circle with centre (+1, 0) and radius

2(x-1)+y’ =4 ]
1,0\ 9 (1,0) /(3,0
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2
Q5 A [Sol. m, =3 l (x1.2x-3)  (3%,,2%,-3)
e .
Irll2 :—(X2 Xl) :g
3(x,-x,) 3 ACED B
-2 1 1

A= l 1 3 1|=28]
2
3x (2x —1) 1
More than One Correct Type
Q.1 GC,D [Sol f(x, y)=0 will have centre at (1, 1) and radius unity

=(x —1)2 +(y —1)2 =1 CC, = J5 (seefigur, one circle externalj

Hence radius r of g(X, y) =0 is and other internlly tangent

\/§+1 and \/5—1:>

Q.2 B,D [Sol. Required line is passing through P(a) and parallel to

the vector OQ Hence z =0 +ika, Ae R

270 purely imaginary = Re(Z — OLJ =0=(B) o f z
o o Q
P(a)
= Re((z—oc)&):o = Re(z&—‘&‘):o e
- o -
Also Z_OC+Z:OC=0
(04 o

= a(z—o)+a(z-a)=0=az+oz-2la =0 = (D)]

Match Matrix Type

Q1 AQM®BS;(C)P
[Sol. (A) (;: x2—3y+2x+3:0:>(x+1)2:1_3+2y=3x_2=3[y_%jHenceL1L2=3Ans.

(B) C,: 4x*+y’ —16x+6y+21=0= 4(x’—4x)+(y+3)" +21-9=0

4[(x—2)2—4}+(y+3)3+12202> 4(x=2) +(y+3) =4

» (y+3)
(x-2) + 1 =1Let x—-2=X; y+3=Y

2 2
X2+Y—:1:>L1L2=£=2 (b=1,a=2) = LL,=I
4 a 2

©)  Cpi X’ =4y’ =2x-32y-127=0= | (x=1) =1 ]|-4[ (y+4) =16 |-127 =0

2 2
-1 +4 2 2
o) ) jrer xmtox yraoy o XY oy, 2216,
64 16 64 16 8
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